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pasta is prepared from a starting dough that has been 
acidified with an edible acid. The pasta is then dried to 
a moisture content of about 1 1 %, cooked in salted water, 
strained, rinsed, dipped in an aqueous solution of an ed- 
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ible acid to achieve a pH no more than 4.1, and even- 
tually metered into suitable packages and subjected to 
sanitation. 



A process for the preparation of cooked pasta, in particular for the preparation of 
ready-to-eat meals having a long shelf-life 
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Description 

Field of Application 

[0001] The present invention broadly relates to the 
technological field of the production of ready-to-eat food 
dishes based on pre-cooked alimentary pasta. 
[0002] In particular, the invention relates to a method 
of producing cooked (or pre-cooked) alimentary pasta, 
wherein the pasta is processed with an edible acid, and 
thus referred to as "acidic pasta", and is useful to pre- 
pare ready-to-eat dishes featuring long shelf-life at both 
room and refrigerator temperatures. 

Prior Art 

[0003] It is recognised that many types of cooked al- 
imentary pasta that currently enter the commercial pro- 
duction of ready-to-eat dishes are the outcome of re- 
search efforts directed to make, on industrial basis, ali- 
mentary pasta for direct consumption which, on the one 
side, would have good organoleptic and quality charac- 
teristics, and on the other, could be preserved at room 
and refrigerator temperatures for long periods. 
[0004] These efforts yielded for the most part tech- 
niques of producing alimentary cooked pasta, which in- 
clude processing with an edible acid to reduce the pH 
of cooked pasta for substantially preventing the bacte- 
rial growth, since the high moisture content of cooked 
pasta provides good foundation for bacteria growth. It is 
on account of the added acid that cooked pasta so pre- 
pared has come to be commonly termed "acidic pasta". 
[0005] One method of producing acidic pasta as 
above comprises adding an edible acid to the starting 
dough , shaping the newly made pasta (moisture content 
of 30 to 32%), and then cooking in water the pasta in 
the shape given to it. This method is described in US 
Patent 4,597,976, for example. 
[0006] More particularly, US Patent 4,597,976 dis- 
closes a method of preparing ready-to-eat dishes of pre- 
cooked acidic pasta that also include flowing-state 
sauce. In this method, each component of the dish is 
processed with an edible acid so as to have a balanced 
pH of less than 4.6. 

[0007] The pasta is obtained from a dough comprising 
flour, gluten, powder eggs, and an acid for alimentary 
use. The newly made pasta is then boiled in water, 
rinsed, strained, and steamed for 5 minutes at a tem- 
perature of at least B5°C. The cooked acidic pasta thus 
obtained is packaged in metered amounts, a sauce with 
a pH below 4.6 is added into the packages, and the 
packages are sealed and sterilized. 
[0008] Such methods have two drawbacks: 

- the presence of acid in the starting dough, as well 
as in the newly made pasta, causes a substantial 
destructuration of the protein and starch matrix 
such that, after boiling in water, a cooked pasta hav- 



ing low organoleptic properties is obtained, in par- 
ticular a cooked pasta having low consistency or 
even an overcooked texture; and 

5 - cooking in water causes acidic pasta to gradually 
lose the acid added to the starting dough, conse- 
quently cooked pasta has an acidity low enough to 
impair its preservability. 

io [0009] According to another known method of produc- 
ing cooked pasta, no acid is added in the dough, and 
the pasta formed from the dough is cooked in water ad- 
ditivated with an acid. 

[0010] This method has a serious drawback in that the 
1 $ distribution of the alimentary acid is not uniform through- 
out the structure of cooked pasta, but rather acidification 
is only adequate at the surface of cooked pasta. 
[0011] Therefore, cooked acidic pasta prepared by 
the above method has a definitely shorter shelf-life. 
20 [0012] The technical problem underlying the present 
invention is to provide a method of producing cooked 
acidic pasta, suitable for direct consumption or inclusion 
in ready-to-eat dishes, which has good organoleptic and 
textural characteristics and long shelf-life, thereby over- 
25 coming the aforementioned drawbacks of the prior art. 

Summary of the Invention 

[0013] The technical problem is solved by a method 
30 of producing cooked acidic alimentary pasta, character- 
ized in that it comprises the steps of: 

preparing an alimentary dough comprising semoli- 
na, water and at least one edible acid; 

35 

forming said alimentary dough obtaining fresh acid- 
ic pasta having a pH of 3.8 to 4.3 and a moisture 
content of 30 to 32%; 

40 drying said fresh acidic pasta to a moisture content 
of 11.0 to 12.5%; 

substantially completely cooking said dried pasta 
obtaining cooked acidic pasta; 

45 

treating said cooked acidic pasta with an aqueous 
solution of an alimentary acid to obtain cooked acid- 
ic pasta having a pH not more than 4.1 ; and 

50 packaging said cooked acidic pasta and subjecting 
the packaged pasta to thermal sanitization. 

[0014] The advantages of this invention accrue from 
that by applying the acid in two steps (to the starting 
55 dough and the cooked pasta) separated by a drying 
step, a cooked acidic pasta is obtained which achieves 
excellent organoleptic and textural characteristics, fully 
comparable to those of traditional freshly cooked pasta, 
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and this even at the end of long storage periods at room 
or refrigerator temperatures. 
[0015] In particular, it is believed that acidification of 
the dough causes an optimal and uniform distribution of 
the edible acid down to the core of the fresh pasta pre- 
pared from it; that the intervening drying step, causing 
the gluten contained in the fresh pasta to reticulate, is 
effective to eliminate any destructurating effect of the 
acid on the structure of said fresh pasta; and that the 
second acidifying step carried out on the cooked pasta 
restores it to desired acidity values, which the cooking 
process is likely to have altered somewhat. 
[0016] The starting dough may be any dough based 
on semolina and water, and comprising a standard ed- 
ible acid for use in alimentary acidic pasta. 
[001 7] Preferably, gluten is added to the dough ingre- 
dients in amounts of 4 to 1 0% by weight on the dough 
weight, the preferred amount being 9%. 
[0018] Gluten enhances the protein content of pasta 
and makes for a firmer and more consistent end product. 
Preferably, the moisture content of the dough is in the 
range of 30 to 40%. 

[0019] The edible acid maybe any organic or inorgan- 
ic acid that is suitable for food applications and substan- 
tially soluble in water. Preferably, the edible acid is se- 
lected from a group comprising citric acid, fumaric acid, 
lactic acid, maleic acid, tartaric acid, sulphuric acid, hy- 
drochloric acid, glucone-delta-lactone acid, and phos- 
phoric acids. The preferred acid is glucone-delta-lac- 
tone acid. 

[0020] The edible acid is added into the dough in var- 
ying amounts between 0,8 and 1 .5% by weight on dough 
weight, 1 % being the preferred amount. 
[0021] The alimentary dough is formed conventional- 
ly. 

[0022] The pasta is dried conventionally through con- 
ventional driers to yield dried pasta with a relative mois- 
ture content of up to 12.5%, preferably of 11 to 11 .5%. 
[0023] The alimentary pasta may be cooked in hot or 
boiling water in a substantial complete way for the time 
required to achieve desired characteristics, especially 
as regards firmness and consistency, depending on end 
users' preferences and demands. 
[0024] Preferably, the pasta is cooked as required to 
achieve a so-called "al dente" cooking. Pasta is said to 
be cooked "al dente" when it is soft at the surface and 
firm inside. The moisture content of such pasta would 
usually lie between 53 and 63%, and the pasta itself 
shows firmness, consistency or texture, stickiness and 
accumulation/suppleness properties on the plate which 
are most appreciated by the consumer. 
[0025] Preferably, the acidic pasta is rinsed with water 
on completion of the cooking step and before it goes 
through the second acidifying step. 
[0026] Acidification is applied preferably by dipping 
the cooked acidic pasta into an aqueous solution of the 
alimentary acid of choice for a predetermined time to 
yield cooked acidic pasta having a pH no higher than 



4.1 , preferably in the range of 3.8 to 4.3. 

[0027] Preferably, the pH of the aqueous solution 

should be 2.2 to 2.8. 

[0028] Advantageously, the acidifying process of the 
5 cooked acidic pasta should be carried out at moderate 
temperatures of 18° to 25°C, preferably at room tem- 
perature, so as to retain the good organoleptic and tex- 
tural characteristics of the cooked acidic pasta. 
[0029] Following the acidifying process, the cooked 
10 acidic pasta is dried and loaded into packages, gener- 
ally trays, in metered amounts. The package would be 
a gas-impermeable sealed type suitable for vacuum 
packaging or packaging under modified atmosphere. 
[0030] Before packaging, the cooked acidic pasta 
« may be additivated with an alimentary oil to attenuate 
the natural stickiness of pasta. 
[0031 ] The modification of the atmosphere inside the 
package may be carried out by applying vacuum and 
optionally introducing into the package an inert gas such 
as nitrogen or carbon dioxide. 
[0032] The packaged pasta must be subjected to san- 
itation for adequate preservation. This is done by sub- 
jecting the cooked pasta sealed into packages to a pas- 
teurization and/or sterilization process known per se. 
For example, the packages containing cooked pasta 
can be pasteurized at a temperature of 80° to 90°C, by 
heating with steam or dipping in boiling water. A pre- 
ferred method of pasteurizing or sterilizing cooked pasta 
includes exposure to microwave 
[0033] The cooked acidic pasta obtained with the 
method of this invention has excellent organoleptic and 
textural characteristics that are fully comparable to 
those of traditional freshly cooked pasta. It can be con- 
sumed as such or can be further treated as desired be- 
fore consumption. For example, before consumption 
cooked acidic pasta obtained with the method of this in- 
vention may be heated or fried with or without condiment 
added, while substantially maintaining its original char- 
acteristics. 

[0034] In addition, the shelf-life of this pasta is made 
quite long because the alimentary acid is distributed uni- 
formly through its structure, as a result of the acidifica- 
tion being carried out on the dough, and because the 
acidification treatment after the cooking step ensures a 
correct acidity or pH to the cooked pasta end product. 
[0035] Cooked pasta obtained with the method of the 
invention may be well preservedfor no less than 8 to 12 
months at room temperature, or even longer if it is pre- 
served at refrigerator temperature. 
[0036] The features and advantages of this invention 
will be further illustrated by a non-limitative example of 
the inventive method. 



[0037] A dough for alimentary pasta was prepared by 
mixing together the following ingredients, in percent by 
weight on the dough weight: 45% semolina of durum fine 
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flour, 46% water, 9% gluten, and an aqueous solution of 
glucone-delta-lactone acid having a pH of 2.8 in a preset 
amount to attain a pH of 3.9 for the dough. 
[0038] The kneaded dough had a moisture content of 
32%, and was extruded conventionally into convention- 
al spaghettis. The resulting fresh spaghettis were dried 
conventionally to bring their moisture content down to 
no more than 11,5%. 

[0039] The dried spaghettis were cooked "al dente 0 
for 12 minutes in plenty salted water, and then strained 
and rinsed with cold water. 

[0040] The cooked acidic spaghettis, which had a 
moisture content of 60%, were dipped in an aqueous 
solution of glucone-6-lactone acid having pH 2.2 and a 
temperature of 22°C for 1 -3 minutes. 
[0041] At the end of the treatment with acid, the 
cooked spaghettis had a pH of 4, as measured by con- 
ventional analytical methods. 
[0042] The cooked acidic spaghetti were taken out of 
the acid solution, dried, and metered in 200g amounts 
into suitable trays for food packaging. A preset amount 
of olive oil was added to each trayful of cooked acidic 
spaghettis. 

[0043] Each trayful of oil-added cooked acidic spa- 
ghettis was then sealed in its packaging tray once the 
atmosphere inside the tray had been modified by remov- 
ing air and substituting it with nitrogen. The sealed trays 
containing cooked acidic spaghettis were then pasteur- 
ized by microwave treatment. 
[0044] The bacterial growth on samples of the spa- 
ghettis packaged into the trays was monitored at regular 
intervals counting from packaging time, through con- 
ventional microbiological analysis procedures. The re- 
sults of these microbiological analyses showed that bac- 
terial growth on the samples tested has been inhibited 
over the period of 1 2 months from packaging, and dem- 
onstrated a remarkable decrease in average bacterial 
population. Beyond 12 months after packaging, a slight 
progressive increase in bacterial population was notice- 
able which led to eventual decay of the product. 
[0045] The above samples of spaghettis were tested 
for compressive strength on an INSTRON instrument at 
regular intervals after packaging. 
[0046] The results of these tests showed that the com- 
pressive strength of the samples of cooked spaghettis 
was substantially unchanged up to 8 months from pack- 
aging, and after 12 months from packaging, the average 
value was found to be just 5% lower than the value 
measured before packaging. 



Claims 

1. A method of producing cooked alimentary pasta, 
characterized in that it comprises the steps of: 

preparing an alimentary dough comprising 
semolina, water and at least one edible acid; 



forming said alimentary dough obtaining fresh 
acidic pasta having a pH of 3.8 to 4.3 and a 
moisture content of 30 to 32%; 

s drying said fresh acidic pasta to a moisture con- 

tent of 11.0 to 12.5%; 

substantially completely cooking said dried 
pasta obtaining cooked acidic pasta; 

10 

treating said cooked acidic pasta with an aque- 
ous solution of an alimentary acid to obtain 
cooked acidic pasta having a pH not more than 
4.1; and 

15 

packaging said cooked acidic pasta and sub- 
jecting the packaged pasta to thermal sanita- 
tion. 

20 2. A method according to Claim 1 , wherein said ali- 
mentary dough contains gluten in amounts from 4 
to 10% by weight on the dough weight, preferably 
in a 9% amount. 

25 3. A method according to either Claim 1 or 2, wherein 
said edible acid is provided in the dough in amounts 
of 0.8 to 1 .5% by weight on the dough weight, pref- 
erably in a 1% amount. 

so 4, A method according to Claim 3, wherein said edible 
acid is selected from the group comprising citric ac- 
id, fumaric acid, lactic acid, maleic acid, tartaric ac- 
id, sulphuric acid, hydrochloric acid, glucone-delta- 
lactone acid, and phosphoric acids. 

35 

5. A method according to Claim 4, wherein said edible 
acid is glucone-delta-lactone acid. 

6. A method according to any of the preceding claims, 
40 wherein said cooked acidic alimentary pasta has a 

moisture content of 53 to 62%. 

7. A method according to any of the preceding claims, 
wherein said step of acid-treating the cooked ali- 

45 mentary pasta is carried out by dipping the cooked 
acidic alimentary pasta into said aqueous solution 
of the edible acid for 60 to 1 80 seconds. 

8. A method according to Claim 7, wherein the pH of 
50 said aqueous solution of the edible acid is 2.2 to 2.6. 

9. A method according to any of the preceding claims, 
wherein the pH of said cooked acidic pasta is 3.8 to 

.4.1. 

55 

10. A method according to any of the preceding claims, 
wherein said cooked acidic alimentary pasta is vac- 
uum packaged or packaged under a modified at- 
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